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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a glycosaminoglycan 
derivative having a low anti-blood coagulation activity, and a 
neuraxon extension enhancing activity and a sialidase inhibition 
activity by having a recurring structure of hexosamine and 
hexuronic acid as a base skeleton, and partially specific structure. 
SOLUTION: This objective new polysaccharide derivative having (A) 
a composition consisting of 0-10 mol.% 2-deoxy-2-sulfamino-4-0- 
(4-deoxy-2-0-sulfo-a-L- threo-hex-4-enopyranosyluronic acid)- 
6-O-sulfo-D-glucose, 95-70 mol.% 2-deoxy-2- sulfamino-4-0-(4- 
deoxy-a-L-threo-hex-4-enopyranosyluronic acid)-6-0-sulfo-D- 
glucose and 5-20 mol.% 2-deoxy-2-sulfoamino-4-0-(4-deoxy-a-L- 
threo-hex-4- enopyranosyluronic acid)-D-glucose, (B) <50 sec 
activated partial thromboplastin time measured by adding 3 \ig/m\ 
thereof into a standard plasma as a final concentration, (C) 9,000- 
13,000 Da weight-averaged molecular weight and (D) >1 structure 
of the formula (R1 is H or S03H; R2 is COCH3 or S03H) per 1 
molecule base skeleton, is obtained. 
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«*^<y vi:Jt«LT5%KJlTi:>t5r 



15 



PjffittO 69^0 S TTfStt/APTTf§f± g 0. 5 T*fe -5 t r 5 
[004 4] #38W*jft«rfR»j«#& Ur^Wi-5E^ 

icmmmf&®>m\ m*.t£. mum. mi mm. *y 
-t»m. mm, «c«, y^aj) tit, aiUMs 

[oo4 6] ^^7^'^^mm<D^mmtLxit 

x.imm. &&m. mm, x^-t^m. ^r-/-^mR 
uxzfu- (mm mmmfhix. sfc^gp&^-tc 
mLtzmmt \^x\*mmtm\Jhftz> e Mt. am^v 

7/n>lfJfe*3|i«r^B6fl?fci()Kltffli-5»lit LTI4 

\^xm?bfrz>fr. ztib{cmfc£tiz>t>vx-ttfo\ 
[oo4 7] ±.m<DKmmi$.v>)<Dm%}i&ftX'#>zry =■ 

s: / y 'J 13 >m^mmmn\t\ a^tc*) mum 

Mg/kg~100mg/kgSftS:^-r5 r t j4ST'# 5„ 

±&wm<otk5-isi&mBi®&i&vb*fmx'S><o . 102 

[00 4 8] ft*>\ ±$LfclII£llj&feW#$/£#-C;fe 

P^r-5,000rag/kg^±. ^TXIiflgKrtS^T-^ 2,50 
Orag/kgWi. 't^a-ei.OOOmg/kgSa-Cfc* d ir^&Ubft 



(9) #fH¥1 1-3 1 0 60 2 

>titL-r5?K:3%*j»i:ffi*!)T(&V^c*!), Z<DZbti* 

[0 0 4 9] 

[0 0 5 0] KRj£ 1 

^•7^77^- (hplc) x-ftVrLtz tm±i\&tm 
mms, «kii (m^^Affh 1991) P 49-62icfe 

LTSLfc, 
20 [0051] ( 1 ) y 

(pH7.0) 220/i ll^iS*?LT, 20mUO^/< y 2 

omuo^y Ti-— vmmii:to?Lx, z7\:v2mnR 

[0 0 5 2] (2) HPLC|CJ:5^W 

30 -itc'ik<ommOn\%:^ HPLC (ESfk, ^^852^) 
ffi^T##fL*: 0 'ftyJW^ (Dionextt, CarboP 
ac PA-l#7A4.0mmX250mm) ^rftffl 232niiir^P^ 

{W) Q) Z&mtL (Yamada, et al. , J. Biol. Che 
m., 270, 8696-8706, (1995)) , 8KiSlnil/^T\ Sfk 
yf ^ASrfflV^c^^^Vh^ (50mM^2.5M) ^ffit^ 
^^fetd^SOjtfc (Kariya, etal. , Comp. Biochem. Ph 
ysioL, 103B, 473, (1992)) „ 

[0053] umm 2 

40 [ft*mm mm^'< y vx«*«w*it(oi%»«5 

// l?:HPLC(c J: 5 y/u5iBT*#*f Lfc Q ^7 y AmsKgel 
- (G4000+G3000 + G2500) PWX (My — . 7. 8mmX30c 
in) Q. 2mit-f h V <} A>X\ 40t:, 0. 6ml/#tf) 

^iiT*®P^Lfc 0 MHllctt^ffiBKtt (ft*K^ ai 
D-2A) Srffli^fco *- nc^{f^>|tfi¥^^ffl^^ 

y VO^a«f|io R pSrS*Bai: LT*»t (Kaneda et a 
1. , Biochera. Biophys. Res. Comm., 220, 108-112(199 
6)) . 
[0 0 5 4] gftRj£3 
50 lftm%fflmt£&<D®m tmUBWistarXvy h 



Ch 500mg, Fe(N0) 3 /9H 2 0 0. 25m g x KC1 lOOOmg, Mg 
Cl 2 193. 3mg, NaHC0 3 9250mg, NaHaPO^/HaO 312. 5mg, 
7x;-/H/yK 37.5mg N tVP fcT>®hh h y r> A 27 
5mg, MEMT^/^ 100ml (^^ri No. 11130-051) % L 
75mg, L-^>^y 1460mg, L-ir^y 1 
05mg, MEMtf* S VjgfK 100ml No. 11120-05 

2) , NaC115150mg, D-^/Urn-x 1 1250mg{C^B^@ 
*«:SDx:T2.5Lt UTpHSr7.2lcBfi) *TvNB, * 10 

[0 0 5 5] 10E5>O^^g^60mmOr > Y y i/^JiV 
V X*mffi&* 1OO0IBB«J U 10ml y V|S«« 
^S**tt (PBS) S:201OiT*JHft«»^S:5Onl<O7 
7/^yfa-y|:MU Hml^*E«8i6{bDMEM»«SS: 

o. 5ni1* oo. i%#yifi/y>f Lf^/u 

— h (J&®«2cm 2 )lc£^fc 0 «*|Jli62«FPfl«^lOOM 

K£^tr50jzl£>PBS, 50 10400 m M<Effii|f«/*$fiS6fc 20 
fU)MEM»Jfi£jRJra Lfc 0 2 0 ^37 C C5%C0 2 ft#TT## 
Ufc*. 1%^^/1^7/i/rk K/PBS 500 M l£r^o< 

Bfe*Lfc£, 0.5ml PBS£r^o< ^ fig L-rClCi^-^ V 
Gfe*Lfc&, 0.5mltf>PBSSr*0;ifco *^K«ttftT40flffT- 

(%) £*tHLfc 0 30 
[0 0 5 6] 4 
[APTT&tfTTCOfiJ^] APTTOaj£o/c£>, 
ftlJ: 9 3. 2% *^V«l/10Jg*-C&EU iMfc^OOO 

x g, io»raiSic^jii LT»fcjta.»tiooii i t m« 

<D#* V^/WOO/i 1 1 £«y£/B;*7 ^/(CAti, 37t:T'l 

i£T9*> : £SK|jg («) ) IOOmIStSJO 

U S6K2iMB(fiftLfc 0 &l*T\ 37t:K«aLT*5 
Wc0.02M CaCli&ftlOO/xlSrSStaU ^<Dtff£*)m®i 

tf^z^vtD^Zikmmm&mmjtmw «c-ioa: 40 
(%) &fcmm«<DkPTTm&k u/io 

[0 0 5 7] TTO$j£Ofc*\ ±ffi7 y hlk^lOO^ It 

it, 37^-ei#ffi«i&Lfc. Z<D'&^ 37TCfc»J&Lfch 
nvt'V (10 U/ml) 100^1S:«g»PL, C <7)B# J; 9 HIS 



( 10 ) #P^¥l 1 - 3 1 0 6 0 2 

fc. 

[0 0 5 8] [*M»lS^*5tt5S¥^^ y V] 

( 1 ) ±fei*ifc£ l fcB«o-«»#f2fe^J:5«e«^ 

t*50, ADiHS-OS : 4. 1%. ADiHS-NS : 3. 4%, ADiHS 
-6S : 3. 7%, ADiHS-US : 2. 6%, ADiHS-di(6, N)S : 12. 
7%, ADiHS-di(U,N)S : 7.6%, ADiHS-di (U, 6)S : I. 7 
%, ADiHS-tri(U,6,N)S:64.2%T?$><9, r^jg^f, 
23. 9%<D r> P V»<Z>2ffiJCIiiilL»S^#SE Lfcl^ r. t 
*S*tTl^S (%l±±T^^%jtSrS-r) o 

(2) fitjkttS@ffitt^l60 IU/mg-e&3 0 

(3) mW&XBfrr-M&ll. 000-14, 000 Da"Cfc5 0 
[0 0 5 9] »|1 (Kjgffl) 
1. aun^^y voaa->i!«atft-il5ElcJ:5^^ 



^!l^t h y ^Ajg : 13, 700 Da, S 

yntexltJ^Lot No. 40210910 : Jfi^/N y » 1.3g£ N i@ 

a h y ^AoffaET-cKfkufc. -r*fc*>^^> 

KftS/Ctt, 50mlCO0.05N(Di§3 h ] J *> A, 50m 

M(7)Sg?^ h y ^i^^^y u CpH50^^ T% ^'ijyt 

iiPJOi§3^^^ft^g250mMO^y-ir y >^ 
*Dx:5rtT*a7c^L, ^e7Ktc»UT2 0Pfl3tfr 
-t©ft**»aiW-5r.tlCj:0L2g<7>ii3 

h y 0.25Nj^^tK^^ h y *A«r^«pH9WR» 

U ^fcfct^5N(7)7K^ft^ h y ^ATT>H*9(^»|«Lfc 

tks M&&^v>2nm<om9Tt$L&$tmz£*), l.ig^ 

[0 0 6 0] 2. iSa^KiiJiSft;- iS^^y XD&ft 
±ffi i xi#fci. igoig 3 i?*»»ft: • il7c-/< y 

h y ^ AJ&£ N 20ml(7)0. 05NO*»{b+ h y £ ^TKjgjK 
lc»»U iii:t20»J|ftlLfc o r 

•>^-$rl0ml<7)lN7K»ft:-f h y ^Ajg^T^L, 20% 
»KiS?RT*pH9(cilBSiU, 30^Pfl^iaici!cEbfco 
^@7kic^LT2 0P B I 3SWL, KVXNrKML. flft 

«^^ti/cii3 vtmmt - *7c^/<y >- (stR^2- 

O-lttBSSfkiil 3 i>3RRBefb • iS7C-^° V v) co-M> y ^ 
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1 iC^LfCo 
[0 0 6 1 ] 
[$2] 

£ - 1 









13, 70 0 




11, 100 



[0 0 6 2] 3. **&£je#gi£tfu APTT, TT(7)iiJ£ 

3?- 2 



(11) 1-3 1 060 2 

*©3Kr*«:fiB4«C*Lfc 0 *fc, I*»tt4 klBJOAPTTS 

EIC, Sflfi^y ^XV**M««0*»««Sr3/ig/m 
U-W«ELT«Rft4lcB]0Am«riJ«Lfc o rft?># 

-2(cfE«Lfc 0 
[0 0 6 3] 
[*3] 







APTT 
0 u g/ml) 


APTT 


TT 






isodo m eM) 




100 


100 


1 




29.7<10 M gM) 


32 & 


2 


0J7 


0.185 



10 0 6 4] APnStttJt«LTnStt^(S^ifeff(±, 

[0 0 6 5] »6*tfc**W*HCo^T. JbE 

*-3 



[0 0 6 6] 
[S4] 





A DiHS- 


OS 


NS 


6S 


US 


<6jos 




CU,6)S 


ClWOS 




4.1 


3.4 


3.7 


2.6 


12.7 


7.6 


1.7 


64.2 




0.0 


1L9 


0.0 


0.0 


S4.2 


0.0 


0.0 


3.9 



[ 0 0 6 7 ] 4. ft&mmKmi%®L<nmj£ 

Lf:96^-7/l/fyi/- MO«SC-34fMB (CashmanftC h P 

ttc) IX l05Wml^^tf^l&LmcODMEMJ&ite0.O9ral^^D 
LTig#£tf 9o 2l$P B 1CDig|t&, *»W4fc»^100, 10 40 
00, 10000 iig/ml<O*S?flEl0/i-l*raaWLfc (-tiX^JXtf) 
*i6*OfM*»£l*10, 100, 1000 /x g/ml) o -tCD^ x 4 

^^^USfflLf; (86), 

[0 0 6 8] -tOjgft, #«W4fc»tf)100&tfl000/i g/m 
l<7)*SffiS:8SADUfc^ (#ifi*<Dftife»£moXU<100 50 



/zg/ral) icfc^T, S^d^te^ESrMiS!! LlfflJl&Srft^-r 
5ffitt^««S*tfco 100/* g/mlo*SfK«:j6*0L^:B8 

[0 0 6 9] 5 . '>7y ^— tf|fl*Stt<Dffllj£ 

[o o 7 o] 5. mw<nmm 

f-a-y^Ail, 0.8ral^a*SrjK*DUTy^^— > 
ay{:J:9S»Hfc Q ^LT, rogffilco. lmlPdcl, 
(PdCl,«r25mg/ml-e^e*HjS*0Lfc», 30»ffly 



( 12 ) 

3C01N NaOH, 40 n lONaB 3 H 4 (NENttM : lOOmCi/mmol, 1M 
NaOH) £^*PLTjI#Lfc|&, ti^XTfa-^ 

-tog, lMft«B0.6ml4:!fc4rjc:io^.TEiSS:illTS 
r©E«ttS:AC50W-X8 ('M y Ktfc» : 

I 0 0 7 1 ] 5. 2*>T y ^— feffgfttOSJS 
JlfBS. ir*PML^SR[ 3 H]GM2(i5nmol) x 1% Triton X- 

100(10/i 1), QAUmm-ThV *VB»B««(40filh 
nsc-34^ (v'T y ^— tf£JB^LTl*5ill&#ga* 
*£#«») ©**^>fX« (10 M U 100/ig^>-/< 
, s!9*10/xU fefeVt**W*KX*4«lII^ 

y XDtKSJK (10/ig/ral) *10m1S*DLT, 37X:T*1B# 
fHH >3r^-<— h LfCo >^c^-<— 5mlO^® 20 

*S:*AQU Sep-pak C18# — h y y i?J3 7 J* (Waters 
ttft) MiUgU tP/sU Oral) , Wi^PP^ 
.rt'A: (i:i(v/v), 3ml) {CjlOigtfcl 

tfco SttJiRS:, DEAE-tr7rxy^^A-25^7yA (7 

: WJBLml, * / -/WC X <9 &M) 
iligU ^on^ : ^^/-^a^ft (l:l(v/v), 
3ml) KJ; 9 ^ftffi£&ll£i±-f;:&, 

>ri'-i'B>>*'»fi -x&ttmnmzmjz lx&& 

7) e ^<om^ mm^<v ^tit^ti, 

x. v FZftffi-tzi'T y y-^mmm 

[0 0 7 2] MtC, JiffiSJ^Cjo^T, 10/zg/mltf>#fg 
WMtXtfSOT'^y VO10/il(Dft^l9(C. 
S (10, 100, 1000/ig/ml) X(iNeuAc2en (10, 100, 10 
00 m g/ml) (7)7Ki$ffil0 h 1 V l^fil^ *>T y y-if 
JSHttMftbfc (18) D ^ro^m, Ne 40 

uAc2enitt;«LT, J: «9 ->7 y ^— fefPI*ffii4^»V^ 

[0 0 7 3] XJfcM2 (SftlOT) 
(l) Bftftl 

miaHJSW 1 ^*J^r«3SUfc**W*R (30mg/ml) 

l*»S5mg/mli:?i5ct 55%^V=. }— /McS^tC 
i««U £ft£«B««Lfc«, 2ml-foTV7VMc# 

[0 0 7 4] (2) X:/U-#J 
me*lfi«l^*5^T»itLfc**W*jr (30mg/ml) 50 



#F^¥ 1 1 -3 1 0 6 0 2 
22 

S\ ^feffilrag/mlt^P^PBSKSflfU r ft £ SSifi 
StiiLfcSL 20ml-fo, «lf^7 P l/"g^CML 

[0 0 7 5 ] (3) &e#] 

4 is a 7 V^VlSOmg, fefiir/Un — *60mgXUseSSI 
*-W^50mg£?I^U rfttCt Kp^'>7*Pt:>t;U 
n-X30mg^^^/-/M^fl?Ufc^ (t Kp^^ 
n t^ir/uu-*iofi*%) «r**PLTi»^5g«£Ufco 
JfcKrftfcSO. 8mniCOX * y — >r-if Lffl itittti: 

LTffiftSaU 200mgOfi»|«:«3gLfeo 
[0 0 7 6] (4) ^y-fe/P^J 
9SlB(O*:^W^«O^K:«|ifel00mg, /< U>f > a 
^>-150mg. @WM7K^-T^50rag, ^TT'Jyi^^ 
v'^A10mgSLFa36l765mg^— (CS'&L, ^tO^^ 
Sr200mg-ro^a LX&$y±MC%mLX*y-Z/V%\ 

[0077] (5) 

H9K^*«W*«^«ft«;«l»ioomg, i£rft4 gx ^rffl-t? 

y-8g, ^^/Iz/yp tVW<y/^60mg, W<4 * > 
tt#BStt»lgRtf»»*30gSr*l|--|ca^L, r<7)^ 

[0 0 7 8] 

y ^^^y^y^>R^(i, ^/i^ryy-irm# 

[HS^ffl*7tlft«] 

[hi] am, *««/y3t^^^yR^ 

[B2] H2f^^/<y> (a) Rt/*»W»ft 

(b) (OHPLacis^ffl^^-nar-feSo 

[13] a 3 lia*^/* y a v 

#Sfttt (%) , Slttfi^Jft^^^g (ng/nl) 

"to 

[@4] 04 y 

(i«S@fl#Bl (») , (Mg/ml) «r*i- D 

[0 5] @5lifflftlS(|$a n p (a) , Sfln^/^y 
> (b) % RU*ftW®W (c) (0-«*»«|cjstt6 

[@6] (2 6 i^«n««to#eihttJE»MStt^^ 
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(%) . «*aififlpP^ft»»S (/xg/ml) Sr^f. 
[0 7] H7tt«ai^y y&W«flfefi^->7!) 

U tfflStt (%)"«:*"*-. 



(13) ffl¥ll-3 1 0 6 0 2 

[118] f***W«lKXtWeuAc2en(^»ft^fk(c: 

«*f4^ry^— ifjstt (%) , WMfi»ffi«« (ng/ 

ml) £^1"o 



[HI] 



COOH 

^7 



CH a OSO $ H COOH 
OH NHSO.H OSO,H 



CH,OH 
' -Q 




0 N (*) 



NHSO,H 



I 



CHaOSO.H COOH CHfiH 
i i i * 

" 0,N 0 Yhm W W 




( COOH CHpSOjH COOH CHjOH 

* "° fO"7 / °v! 
O. Cnu TYL (™ N U 




HOH^C CH^OH 



[06] 

m 6 



60-iHS- 




o-Hh 



10 



— I — 
100 



[02] 

m 2 



* r 

18 




-a — tw^tyv 





■ | <b)j 




,. — — —i 

>«unniit.u«vu.U 

I »! 








30 35 40 


45 


[0 3] 




® 3 





1000 



eat c n */m i > 



( 14 ) «H»¥l 1 - 3 1 0 6 0 2 

• # 

[84] [05] 
|4 @5 



(c) * 55 m to ft 




ft* ( m g /» I ) 



( 15 ) 




11-310602 



(51)lnt.Ci. fi 
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